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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for cleaning a semiconductor 
manufacturing equipment by which at least a chamber including a window can be 
cleaned without lowering a maintainability. 

SOLUTION: This is a method for cleaning a semiconductor manufacturing 
equipment which at least has a process chamber 3 for processing a semiconductor 
wafer 1 without allowing the wafer 1 to be brought into contact with the air, a source 
of laser 7 which emits laser 5 for heating the wafer 1, a window 1 1 for leading the 
laser 5 into the process chamber 3, and a gas lead-in system 17 for leading gas into 
the process chamber 3, Using the laser 5, a deposit layer which deposits to the 
window 1 1 is heated and then removed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the cleaning method of the semiconductor 
fabrication machines and equipment which have a chamber, and its chamber, and relates to removal of the affix adhering to 
the chamber. 
[0002] 

[Description of the Prior Art] Recently, instead of aluminum (aluminum), a close-up of copper (Cu) has been taken as an 
electrical conducting material of the internal wiring layer of a semiconductor device. Since specific resistance is small 

compared with aluminum, copper is beca us e it is suit able for detailed-ization of wirin g. ^ 

[0003] Moreover, as for an int ernal wiring layer, itIsTommbn to fonrTan electrical-conducting-material layer on a layer 
insulation film, to carry out patterning of the formed electrical-conducting-material layer, and to form it conventionally, using 
the lithography method. 

[0004] However, the formation is becoming difficult as an internal wiring layer is multilayered more minutely and more. 
Then, the slot according to the circuit pattern is formed in the layer insulation film itself, and the method of forming an 
internal wiring layer is attracting attention by embedding an electrical conducting material in this slot. 
[0005] In such a method, when copper is used for an electrical conducting material, the process which carries out melt of the 
layer of the formed copper is added. It is for embedding copper certainly in a slot. Energy is given to copper in order to carry 
out melt of the copper. Laser is used in order to give energy to copper. Outside the process chamber which isolates with the 
atmosphere and processes a wafer, from from, laser is led to a chamber through a window and irradiated by the layer of the 
copper formed in the wafer. Melt of the copper layer is heated and carried out by irradiating laser. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, copper vapor pressure is as high as about 6x10 to 2 Pa at the melting 
point. When one pulse of laser radiation is made into a melting point temperature xlOOn second, copper with a thickness of 
about 0.46nm evaporates. When actually including a process in a production line, it is thought good to make one pulse of 
laser radiation into x(melting point temperature of +100 degrees C) lOOn second. However, copper with a thickness of about 
3.1nm evaporates at this time. The copper which evaporated adheres to a window. If copper adheres to a window, 
permeability will fall. If one lot is also processed, the energy irradiated to a wafer will fall certainly with the copper adhering 
to the window. 

[0007] When the energy which copper adheres to a window and is irradiated to a wafer falls, the window was removed from 

the manufacturing installation and the copper which cleaned the window and adhered is removed. 

[0008] However, there is loss time, such as the cooling latency time of a manufacturing installation and vacuum re-starting 

time, and, as for maintenance nature, one is not now good. In view of the above-mentioned situation, it did not succeed in this 

invention, and the purpose is in offering the cleaning method of the semiconductor fabrication machines and equipment which 

can clean the chamber in which the window is attached, without spoiling maintenance nature. Moreover, other purposes are to 

offer the semiconductor fabrication machines and equipment which can perform the above-mentioned cleaning method 

efficiently. 

[0009] 

[Means for Solving the Problem] The process chamber which isolates with the atmosphere and processes a semiconductor 
substrate in this invention in order to attain the above-mentioned purpose, The energy source which emits the energy for 
heating the aforementioned substrate, and the wij dow w hich leads the aforementioned energy to the aforementioned process 
cfiamber, it is the cleaning method of semiconductor fabrication machines and equipment of having at least the gas feed 
system which introduces gas into the aforementioned process chamber, a nd the affix adhering to the aforemen tion ed win dow 
ia heatgd-using the a forementioned e nergy, a nd it is characterized by removing the aforementioned affbT 
[0010] Furthermore, the aforementioned affijTand thereactant gaswBich reacts are introduced into the afore mentioned 
process ch amber from the aforementioned g asJfeedlvstem, and atmosphere in the afor ementioned process chamber is_ made 
into a reactant atmospher e from which an affix sta rts a chemical reaction, and heat the af fix which has adhered to the 
aforementioned wmdow m the aforementioned reactant atmosphere, the aforementioned affix is made to sublimate, and it is 
characterized by removing the aforementioned affix. 
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[001 1] Furthermore, the aforementioned reactant atmosphere is replaced by gas-phase-etching atmosphere, and it is 
characterized by removing further the resultant generated in the aforementioned reactant atmosphere by gas phase etching. 
[0012] Moreover, the field of the aforementioned process chamber exposed to processing atmosphere at least is heated, and it 
is characterized by removing the affix adhering to the aforementioned field with the affix adhering to the aforementioned 
window. 

[0013] Moreover, it is characterized by to provide the process chamber which isolates with the atmosphere and processes a 
semiconductor substrate in this invention in order to attain the purpose besides the above, the energy source which emits the 
energy for heating the aforementioned substrate, the window which leads the aforementioned energy to the aforementioned 
process chamber, and the gas feed system which introduce gas into the aforementioned process chamber, and to provide the 
focal system to which the focus of the aforementioned energy carries out near the aforementioned window further. 
[0014] Moreover, the aforementioned focal system is characterized by carrying out the focus of the aforementioned energy 
near the aforementioned window, before the aforementioned energy arrives at the aforementioned window. Moreover, after 
the aforementioned energy is led to the aforementioned process chamber through the aforementioned window, the 
aforementioned focal system reflects the aforementioned energy in the aforementioned process chamber, and is characterized 
by carrying out the focus of the aforementioned energy near the aforementioned window. 

[0015] Moreover, it is characterized by providing further the heating system which heats the field of the aforementioned 
process chamber exposed to processing atmosphere at least. Moreover, the aforementioned gas feed system is characterized 
by introducing further the affix adhering to the aforementioned window besides the process gas for processing the 
aforementioned substrate, and the reactant gas which reacts into the aforementioned process chamber. 
[0016] Moreover, the process chamber which isolates with the atmosphere and processes a semiconductor substrate and the 
energy source which emits the energy for heating the aforementioned substrate, The window which leads the aforementioned 
energy to the aforementioned process chamber, and the gas feed system which introduces gas into the aforementioned process 
chamber, It is the cleaning method of semiconductor fabrication machines and equipment of having at least the focal system 
to which the focus of the aforementioned energy is carried out near the aforementioned window. The focus of the 
aforementioned energy is carried out near the aforementioned window, and the affix adhering to the aforementioned window 
is heated and it is characterized by removing the aforementioned affix. 

[0017] Furthermore, the aforementioned affix and the reactant gas which reacts are introduced into the aforementioned 
process chamber from the aforementioned gas feed system, and atmosphere in the aforementioned process chamber is made 
into a reactant atmosphere from which an affix starts a chemical reaction, and heat the affix which has adhered to the 
aforementioned window in the aforementioned reactant atmosphere, the aforementioned affix is made to sublimate, and it is 
characterized by removing the aforementioned affix. 

[0018] Furthermore, the aforementioned reactant atmosphere is replaced by gas-phase-etching atmosphere, and it is 
characterized by removing further the resultant generated in the aforementioned reactant atmosphere by gas phase etching. 
[0019] Furthermore, the field of the aforementioned process chamber exposed to processing atmosphere at least is heated, and 
it is characterized by removing the affix adhering to the aforementioned field with the affix adhering to the aforementioned 
window. 

[0020] Moreover, before the aforementioned energy arrives at the aforementioned window, it is characterized by carrying out 
a focus near the aforementioned window. Furthermore, after the aforementioned energy is led to the aforementioned process 
chamber through the aforementioned window, it reflects the aforementioned energy in the aforementioned process chamber, 
and is characterized by carrying out a focus near the aforementioned window. 
[0021] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained. Drawing 1 is the cross 
section of the semiconductor fabrication machines and equipment (thermal treatment equipment) concerning the gestalt of 
implementation of the 1st of this invention. 

[0022] As shown in drawing 1 , there is a process chamber 3 which isolates with the atmosphere and processes a wafer 1 . The 
source 7 of laser which emits laser 5 is established in the exterior of a chamber 3. Laser 5 gives energy to the layer 9 of the 
copper currently formed in the wafer 1, and heats a part of copper layer [ at least ] 9. An example of laser 5 is an excimer 
laser. Although the chamber 3 is formed with the metal which does not let a laser beam pass, the glass window 1 1 which lets a 
laser beam pass is established in the part. The focus of laser 5 is set up by optical system 13. The focus of the laser 5 is carried 
out by optical system 13, and it is led in a chamber 3 through a window 1 1. 

[0023] The focus of laser 5 is being fixed in the semiconductor fabrication machines and equipment concerning the gestalt of 
this 1st operation. In order to double the focus of laser 5 with the copper layer 9, the Z-axis mechanism which is not 
illustrated in which the wafer stage 27 is moved to the Z-axis (perpendicular direction) is used. Moreover, the member shown 
in a reference mark 1 5 is a mirror for reflecting the laser 5 emitted fi-om the source 7 of laser, and leading laser 5 to optical 
system 13. 

[0024] Moreover, the gas feed system 1 7 and the exhaust air system 1 9 are connected to the chamber 3, and the pressure of a 
chamber 3 and atmosphere can be adjusted now according to various heat treatment processes. 

[0025] Furthermore, th^^h||ter2J^is formed in th e exterior of a chamber 3. A lieater^Hs for heating the field of a ch amber 3 
exposed to processing atmosphere at least, thelnterior ot the metallicity housing 23 for the attaching position of a heater 21 
forming a chamber 3 - or it is either besides housing 23 so that it may illustrate A wafer I is laid in the stage 27 supported 
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mSfi^A ^"T.V " '"PP""^ P*"^' 25 and the stage 27. respectively 

^^^^Jfik^^i .s fiuther^h ed for the purp os e of using it for the cleaning process mention./l.f. r hL.„., 33 for a 
heate^ adjusting the temperature around a wafer 1 according to various heat reatment processes etc Tan use Ihe 

SXtT '''f " K "'''"h ^ P™-- addition Xtfngby as 

[0027] The cross section shown in drawmgj ,s a cross section at the time of the heat treatment process for canying out melt 

copper layer 9 Thereby, energy is given to the copper layer 9 and the copper layer 9 is heated. The layer 9 of the heated 
copper comes to acquire a fluidity, the copper which acquired the fluidity - the slot for wiring fon^aS or « - k flows 
rnnJo?!' P^'"*'"'' '"'"^ ' ^f'^ difference portion is buried gradually 

nt!m!l cl.!?;' '°PP"^ cvapomcs from the layer 9 of the heated copper. The copper which evaporated adheres to the 
ntemal surface (field exposed to processing atmosphere) of a window 1 1 or a chamber 3. Drawing 2 is the cross sec^^n of 

ect^rtE timTof h '1 '"""^""^ T'^' • '''' secliH^Ti^f^n inlSS "ross 
fnn^n? Cleaning process for removing the copper adhering to the window 1 1 ^ 

[0029] As shown in drawing 2 , the affix layer 30 is formed in the window 1 1 . The copper which evaporated adheres and the 
affix layer 30 IS formed. While the affix layer 30 had been formed in the window 1 1. the pen^eab l^'^a wi dowTl ^tl 
fall, n order to remove the affix layer 30. in the semiconductor fabrication machines and equipment concemingX gesT^ of 
t H TI T' ' " '"''T.^ '^'^ ''''' ^"^--^ g'^^" ^ffi^ '^y^'^O. and the affix layeTsO i 
30 i5 ?emoved ^^'^ '^y«^ 30 evaporates from the affix layer 30. Thereby, the affix layer 

Ll^r^^^i!'' ^"V"'/ °^'fu ''!,°P"^"''°"' f"'^"^ «f '^ser 5 is fixation and the focus of laser 5 does not suit the affix 
layer .0. However, if laser 5 has hit, since energy will be given to the affix layer 30, the affix layer 30 can be heated If such 
heating is continued, the affix layer 30 evaporates and can be removed 

[0031] Moreover, the focus of the fixed laser 5 is near the stage 27, and a thermal damage may be given during cleaning of a 
window 1 1 on a stage 27. In order to prevent this, while having cleaned the window 1 1 , with one gf stalt, a stage 27 is moved 
to a position from which it separates from the focus of laser 5. Moreover, with other gestalten, as Lwn in drawing 2 The 
dumrny^wafer 1 00 is put on a stage 27. A stage 27 is protected from a thermal damage by the dummy waferlorftn the 

K^mhlr ^ heating of the above-mentioned affix layer 30 using the exhaust air system 19, deaerating a 

rnnS M T'' "^^''^ evaporated from the affix layer 30 can prevent adhering to a window again 

[003.] Moreover, the pressure in a chamber 3 can be kept low by continuing deaerating a chamber 3. If the pressure in a 
further"" ^ " atmospheric pressure, a copper evaporating point can fall and can promote copper evaporation 

[0034] Furthermore, with the gestalt of this I st operation, in order to accelerate evaporation/evaporation of the affix layer 30 
atmosphere of a chamber . is made into the oxidizing atmosphere which oxidizes copper. An oxidizing atmosphere is made ' 
nrr,ni K^T ^^^yg^" (02) into a Chamber 3. Specifically, about 10 - 4Pa is introduced as a partial 

pressure. Thereby the copper which constitutes the affix layer 30 oxidizes and is set to Cu2 O. It is easy to sublimate Cu2 O 
rather than Cu The vapor pressure in the temperature of 600 degrees C is ten to 2 Pa. Thereby, evaporation/evaporation of 
the affix layer 30 are accelerated further. ■> f f 

[0035] Moreover CuO is also generated at the same time Cu2 O will be generated, if copper is oxidized. This vapor pressure 
of CuO IS lower than Cu2 0, and camiot evaporate / evaporate easily. In order to remove such CuO quickly it is good to 
rep^ce the above-mentioned oxidizing atmosphere by gas-phase-etching atmosphere. Gas-phase-etching atmosphere can be 
made from a gas feed system 1 7 by introducing a fiuoric acid steam (HF vapor) and a steam (H2 O vapor) into a chamber 3 
Thereby, gas phase etching of the CuO is can-ied out, and it is removed. If such gas phase etching is performed at the last of 
tor example, a cleaning sequence, the cleaning effect of a window 1 1 can be heightened fijrther 
[0036] Furthennore, if the field of a chamber 3 exposed to processing atmosphere at least, i.e., the wall of housing 23 the 
front face of the chamber support pillar 25, the front face of a stage 27, etc. are heated using a heater 21 while heating the 

aflixJaysrjO using laser 5, t he cop per adhering to this field is also removable : " 

[0037] Next, the semicondu^Tor fabrication machines and equipment (thermal treatment equipment) concerning the gestalt of 
implementation of the 2nd of this invention are explained. The cross section at the time of a heat treatment process of the 
semiconductor fabrication machines and equipment (thermal treatment equipment) which drawing 3 requires for the gestalt of 
implementation of the 2nd of this invention, and drawing 4 are the cross sections at the time of a cleaning process of the 
semiconductor fabrication machines and equipment (thermal treatment equipment) concerning the gestalt of implementation 
of the 2nd or this invention. 

[0038] Especially a different place from the manufacturing installation which requires the manufacturing installation 
concerning the gestalt of the 2nd operation for the gestalt of the 1st operation is that the focus of laser 5 is made adjustable 
By having made the focus of laser 5 adjustable, at the time of a heat treatment process, the process side of a wafer can be' 

SeVn?: Jree r^r^oc^s ^'^"^ '^'^ ' --^'^ >° '^y- 30 at the 

the Sl^ ofZ; ^^i=£3 and drawing , in the manufacturing installation concerning the gestalt of the 2nd operation, 
the focus of laser 5 is changed using optical system 1 3. One example which realizes such optical system 1 3 prepares two 
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kinds of lenses with which a focus is different, and it is with the time of a heat treatment process and a cleaning process and it 
IS exchanging mutually. Moreover, other examples constitute optical system 13 from a zoom lens, are with the time of a heat 
treatment process and a cleaning process, and are changing a focus. 

[0040] Thus, by carr>'ing out the focus of the laser 5 to the affix layer 30, energy can be centralized on the affix layer 30 and 
the affix layer 30 can be heated to very high temperature. If the affix layer 30 can be heated to very high temperature it can be 
promoted compared with the manufacturing installation concerning the gestalt of the 1st operation of evaporation/evaporation 
of the affix layer 30. Therefore, the cleaning method concerning this invention can be performed efficiently. 
[0041] Moreover, at the manufacturing installation concerning the gestalt of the 2nd operation, since the focus of laser 5 
doubles the affix layer 30 or near it at the time of a cleaning process, there are few thermal damages which a stage 27 wears 
compared with the manufacturing installation concerning the gestalt of the 1st operation. For this reason, the device for 
protecting a stage 27 from a thermal damage is not necessarily required of a cleaning process. 

[0042] Next, the semiconductor fabrication machines and equipment (thermal treatment equipment) concerning the gestalt of 
implementation of the 3rd of this invention are explained. The cross section at the time of a heat treatment process of the 
semiconductor fabrication machines and equipment (thermal treatment equipment) which drawing 5 requires for the gestalt of 
implementation of the 3rd of this invention, and drawing 6 are the cross sections at the time of a cleaning process of the 
semiconductor fabrication machines and equipment (thermal treatment equipment) concerning the gestalt of implementation 
of the 3rd of this invention. 

[0043] The manufacturing installation concerning the gestalt of the 3rd operation is proportionate to the manufacturing 
installation concerning the gestalt of the 2nd operation, and can change the focus of laser 5. Especially a different place from 
the manufacturing installation which requires the manufacturing installation concerning the gestalt of the 3rd operation for the 
gestalt of the 2nd operation is how to change the focus of laser 5. 

[0044] As shown in drawing 5 and drawing 6 , in the manufacturing installation concerning the gestalt of the 3rd operation, 
the focus of laser 5 is changed using the reflector prepared in the chamber 3, One example which realizes such a reflector ' 
places the mirror wafer 102 for reflecting laser 5 on a stage 27, as shown especially in drawing 6 . And the stage 27 on which 
the mirror wafer 102 was put is perpendicularly moved according to the Z-axis mechanism 200 controlled by Z 
five-axis-control equipment 300. The focus of the laser 5 reflected with the mirror wafer 102 changes according to the 
position of the height direction of a stage 27. What is necessary is just to adjust the position of the height direction of a stage 
27 using this, so that the focus of laser 5 may suit the affix layer 30. 

[0045] In addition, you may make it prepare the reflector for reflecting laser 5 apart from a stage 27 instead of the mirror 
wafer 102. Also in the manufacturing installation concerning the gestalt of the 3rd operation, since the focus of the laser 5 can 
be carried out to the affix layer 30, the same effect as the manufacturing installation concerning the gestalt of the 2nd 
operation can be acquired. 

[0046] The manufacturing installation concerning the gestalt of the 3rd operation has the advantage that the focus of the laser 
5 which optical system 13 sets up may be fixation compared with the manufacturing installation concerning the gestalt of the 
2nd operation. 

[0047] On the other hand, in the manufacturing installation concerning the gestalt of the 2nd operation, there is an advantage 
that it does not take the time and time and effort which the part which does not need to convey the mirror wafer 102 to a 
chamber 3, and a cleaning process take compared with the manufacturing installation concerning the gestalt of the 3rd 
operation. 

[0048] As mentioned above, according to the cleaning method of the semiconductor fabrication machines and equipment 
explained according to the gestalt of each above-mentioned implementation, and semiconductor fabrication machines and 
equipment, by heating with laser 5, the affix adhering to the window 1 1 is evaporated / evaporated, and is exhausted from a 
chamber 3. Thereby, the affix adhering to the window 1 1 can be removed, without removing a window 1 1 from housing 23. 
[0049] Moreover, considering the time of building into a production line the semiconductor fabrication machines and 
equipment explained according to the gestalt of each above-mentioned implementation, and the cleaning method, 
improvement in the productive efficiency of not only maintenance nature but a production line can be attained. That is, since 
the whole manufacturing installation or a window 1 1 can be cleaned without removing from a production line, the time which 
stops a production line is for decreasing more. 

[0050] Moreover, the cleaning method explained according to the gestalt of each above-mentioned implementation can also 
be incorporated as one process into a laser melt process. For example, after the laser melt process for one lot is completed, the 
above-mentioned cleaning process is performed. And after a cleaning process is completed, it is starting the laser melt process 
of the following lot etc. 

[005 1] If it does in this way, a cleaning process is set to one in a manufacture process sequence, and the ftirther improvement 
in productive efficiency can be expected. Moreover, the semiconductor fabrication machines and equipment which serve as 
maintenance-free one substantially can also be obtained about removal of an affix. 

[0052] Furthermore, if it is a reactant atmosphere which makes atmosphere in a chamber 3 a reactant atmosphere from which 
an affix starts a chemical reaction and which causes the chemical reaction which transforms especially an affix to the matter 
with more high vapor pressure, evaporation/evaporation of an affix can be promoted more. 

[0053] Although a more concrete example is as having mentioned above, when an affix is copper, let atmosphere in a 
chamber 3 be an oxidizing atmosphere. Thereby, copper is changed into Cu2 O with more high vapor pressure. 
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[0054] Moreover, when an affix is copper, it is good also considering the atmosphere in a chamber 3 as fluoridation nature 
atmosphere besides an oxidizing atmosphere, and a chlorination nature atmosphere. Furthermore, in the above-mentioned 
reactant atmosphere, when having changed the affix into the matter with more high vapor pressure, the low resultant of vapor 
pressure may be generated more simultaneously in inside. If the process which replaces a reactant atmosphere by 
gas-phase-etching atmosphere, and removes the above-mentioned reactant product further by gas phase etching is added at 
this time, it is useful to shortening of cleaning time, and improvement in cleaning precision. 

[0055] A more concrete example is a time of having changed copper into Cu2 O. At this time, the matter which becomes CuO 
simultaneously and which is hard to evaporate may be generated. Gas phase etching of this CuO is carried out by replacing by 
gas-phase-etching atmosphere. Thereby, CuO can be more quickly removed rather than it makes it evaporate/evaporate. 
[0056] As an example of gas-phase-etching atmosphere, although it is a mixed atmosphere of a fluoric acid steam (HF vapor) 
and a steam (H2 O vapor), about gas-phase-etching atmosphere, it may be variously changed according to a resultant. 
[0057] Furthermore, it is also possible to remove the affix adhering to this field with the affix adhering to the window by 
heating the field of a chamber 3 exposed to processing atmosphere at least. 

[0058] What is necessary is just to heat simultaneously the field of a chamber 3 exposed to processing atmosphere at least, 
i.e., the wall of housing 23, the front face of the chamber support pillar 25, the front face of a stage 27, etc. using a heater 21, 
while heating the affix layer 30 using laser 5, although a more concrete example is as having mentioned above. Thereby, not 
only the affix adhering to the window 1 1 but the affix adhering to the field exposed to the processing atmosphere of a 
chamber 3 is removable. 

[0059] In addition, although the gestalt of each above-mentioned implementation gave and explained the example in which 
copper adheres to a window 1 1, an affix removable using this invention is not restricted to copper. For example, even when 
aluminum etc. adheres, it can remove using this invention. 
[0060] 

[Effect of the Invention] As explained above, according to this invention, the cleaning method of the semiconductor 
fabrication machines and equipment which can clean the chamber in which the window is attached, and the semiconductor 
fabrication machines and equipment which can perform this cleaning method efficiently can be offered, respectively, without 
spoiling maintenance nature. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely 

2. *♦♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[C!aim(s)] 

[Claim 1 ] The cleaning method of the semiconductor fabrication machines and equipment characterized by to be the cleaning 
method of semiconductor fabrication machines and equipment of having at least the process chamber which isolates with the 
amiosphere and processes a semiconductor substrate, the energy source which emits the energy for heating the 
aforementioned substrate, the window which leads the aforementioned energy to the aforementioned process chamber and the 
gas feed system which introduce gas into the aforementioned process chamber, to heat the affix adhering to the 
aforementioned window using the aforementioned energy, and to remove the aforementioned affix 
[Claim 2] The cleaning method of the semiconductor fabrication machines and equipment according to claim I which 
introduce the aforementioned affix and the reactant gas which reacts into the aforementioned process chamber from the 
aforementioned gas feed system, make atmosphere in the aforementioned process chamber a reactant atmosphere from which 
an attix starts a chemical reaction, and are characterized by heating the affix which has adhered to the aforementioned 
window in the aforementioned reactant atmosphere, making the aforementioned affix sublimate, and removing the 
aforementioned affix. * 

[Claim 3] The cleaning method of the semiconductor fabrication machines and equipment according to claim 2 characterized 
by removing further the resultant which replaced the aforementioned reactant atmosphere by gas-phase-etching atmosphere 
and was generated in the aforementioned reactant atmosphere by gas phase etching. 

[Claim 4] The cleaning method of semiconductor fabrication machines and equipment given in the claim 1 or claim 3 any 1 
term characterized by removing the affix which heated the field of the aforementioned process chamber exposed to processing 
atmosphere at least, and has adhered to the aforementioned field with the affix adhering to the aforementioned window 
[Claim 5] Semiconductor fabrication machines and equipment characterized by providing the process chamber which isolates 
with the atmosphere and processes a semiconductor substrate, the energy source which emits the energy for heating the 
aforementioned substrate, the window which leads the aforementioned energy to the aforementioned process chamber the gas 
teed system which introduces gas into the aforementioned process chamber, and the focal system to which the focus of the 
aforementioned energy is carried out near the aforementioned window. 

[Claim 6] The aforementioned focal systems are semiconductor fabrication machines and equipment according to claim 5 
characterized by carrying out the focus of the aforementioned energy near the aforementioned window before the 
aforementioned energy arrives at the aforementioned window. 

[Claim 7] The aforementioned focal systems are semiconductor fabrication machines and equipment according to claim 5 
characterized by reflecting the aforementioned energy in the aforementioned process chamber, and carrying out the focus of 
the aforememioned energy near the aforementioned window after the aforementioned energy is led to the aforementioned 
process chamber through the aforementioned window. 

[Claim 8] Semiconductor fabrication machines and equipment given in the claim 5, or claim 7 any 1 term characterized by 
providing further the heating system which heats the field of the aforementioned process chamber exposed to orocessina 
atmosphere at least. r ^ s 

[Claim 9] The aforementioned gas feed systems are semiconductor fabrication machines and equipment given in the claim 5 
or claim 8 any I term characterized by introducing ftirther the affix adhering to the aforementioned window besides the 
process gas for processing the aforementioned substrate, and the reactant gas which reacts into the aforementioned process 
chamber. 

[Claim 10] The process chamber which isolates with the atmosphere and processes a semiconductor substrate and the energy 
source which emits the energy for heating the aforementioned substrate. The window which leads the aforementioned energy 
to the aforementioned process chamber, and the gas feed system which introduces gas into the aforementioned process 
chamber. It is the cleaning method of semiconductor fabrication machines and equipment of having at least the focal system 
to which the focus of the aforementioned energy is carried out near the aforementioned window. The cleaning method of the 
semiconductor fabrication machines and equipment which are made to carry out the focus of the aforementioned energy near 
he aforementioned window, and are characterized by heating the affix adhering to the aforementioned window and rernoving 
the aforementioned affix. * 

[Claim 1 1] The cleaning method of the semiconductor fabrication machines and equipment according to claim 10 which 
introduce the aforementioned affix and the reactant gas which reacts into the aforementioned process chamber from the 
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aforementioned gas feed system, make atmosphere in the aforementioned process chamber a reactant atmosphere from which 
an affix starts a chemical reaction, and are characterized by heating the affix which has adhered to the aforementioned 
window in the aforementioned reactant atmosphere, making the aforementioned affix sublimate, and removing the 
aforementioned affix. 

[Claim 12] The cleaning method of the semiconductor fabrication machines and equipment according to claim 1 1 
characterized by removing further the resultant which replaced the aforementioned reactant atmosphere by gas-phase-etching 
atmosphere, and was generated in the aforementioned reactant atmosphere by gas phase etching. 

[Claim 13] The cleaning method of semiconductor fabrication machines and equipment given in the claim 10, or claim 12 any 
1 term characterized by removing the affix which heated the field of the aforementioned process chamber exposed to 
processing atmosphere at least, and has adhered to the aforementioned field with the affix adhering to the aforementioned 
window. 

[Claim 14] The aforementioned energy is the cleaning method of semiconductor fabrication machines and equipment given in 
the claim 10, or claim 13 any 1 term characterized by carrying out a focus near the aforementioned window before arriving at 
the aforementioned window. 

[Claim 15] The aforementioned energy is the cleaning method of semiconductor fabrication machines and equipment given in 
the claim 10, or claim 13 any 1 term characterized by reflecting the aforementioned energy in the aforementioned process 
chamber, and carrying out a focus near the aforementioned window after being led to the aforementioned process chamber 
through the aforementioned window. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cleaning a semiconductor manufacturing equipment by 
which at least a chamber including a window can be 
cleaned without lowering a maintainability. 

SOLUTION: This is a method for cleaning a 
semiconductor manufacturing equipment which at least 
has a process chamber 3 for processing a semiconductor 
wafer 1 without allowing the wafer 1 to be brought into 
contact with the air, a source of laser 7 which emits laser 
5 for heating the wafer 1, a window 11 for leading the 
laser 5 into the process chamber 3, and a gas lead-in 
system 17 for leading gas into the process chamber 3. 
Using the laser 5, a deposit layer which deposits to the 
window 1 1 is heated and then removed. 
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